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た）が得られた，継続群は 51 人（受診率 80％），
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年齢（歳）  人数 平均 標準偏差  
継続群     51   73.2    2.65    
対照群         45   73.8    2.22    
N.S. （ｔ検定の結果） 
                                    
SBP(mmHg)    人数 平均 標準偏差  
継続群     51  138.9   17.6     
対照群         45  149.6   18.6     
p<0.01 
                                    
DBP(mmHg)     人数 平均 標準偏差  
継続群     51   79.0   13.7     
対照群         45   85.4   13.3     
p<0.05 
                                    
心拍数（／秒）人数 平均 標準偏差  
継続群     51   75.1   11.1     
対照群         45   79.5   10.7     
p<0.1 
                                    
BMI(kg/ｍ２)   人数 平均 標準偏差  
継続群     51   23.2    2.5     
対照群         45   21.6    3.1     
p<0.05 
                                    
％肺活量(%)   人数 平均 標準偏差  
継続群     51   74.2   17.1     
対照群         45   74.0   23.1     
N.S. 
                                    
開眼片足立(秒) 人数 平均 標準偏差  
継続群     51   23.4   27.7     
対照群         45   17.4   23.5     
N.S. 
                                    
FR(cｍ)       人数 平均 標準偏差  
継続群     51   17.2    4.7     
対照群         45   15.2    4.0     
p<0.05 
                                    
10m 歩行(秒)  人数  平均 標準偏差  
継続群     51   5.09    1.2     
対照群         45   6.19    2.4     
p<0.01 
                                    
骨密度     人数 平均 標準偏差  
継続群     51   65.7   11.1     
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 モデルの適合の有意確率 p<0.001  
    収縮期血圧 p<0.05.      
      心拍数 N.S.         
      ＢＭＩ p<0.01       
      ％肺活量 p<0.05       
     10m 歩行 p<0.05       
















                                        
              温泉長期継続群(N=39)    対 照 群(N=47)    有意確率 
  年齢（歳） 67.9±5.6 66.8±4.4 N.S.  
収縮期血圧（mmHg） 118.5±19.1 120.3±20.0 N.S.  
拡張期血圧（mmHg） 71.8±12.0 70.7±10.2  N.S.  
 心拍数(／分) 71.8±10.0 76.5±10.9           p<0.05 
 ＢＭＩ（kg/m2） 23.1±3.1 23.6±3.6  N.S.  
％肺活量（％） 82.8±16.4 88.6±19.9 N.S.  
握力(利き手) （kg） 25.5±7.9 27.4±8.1  N.S.  
開眼片足立ち（秒） 39.9±42.   43.8±45.6 N.S.  
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Case-Control Study on Long-Term Effect of Programmed Movement Practice 
Course Combined with Bathing in Hot Spring 
 
Isamu MATSUBARA, Sadanobu KAGAMIMORI, Naomi HIROTA 
 
Abstract 
 The subjects of the study were a group of women 70 years or older who had been following a 
programmed movement practice in a hot spring for 45 minutes once a week for 3 years.  The 
control group was composed of individuals of similar age who had been following the same  
program but without the use of a hot spring.  The two groups were examined and the results 
compared.  The following parameters were investigated for comparisons: body sway, standstill 
swaying distances, bone densities, extent of obesity (BMI kg/m2), blood pressure, % FVC 
(percentage of forced vital capacity), rate, grip, 10-meter flat-surface walking, and standing on one 
leg with eyes open.  There were statistically significant differences between the two groups in:  
systolic and diastolic blood pressures, BMI, 10-meter flat-surface walking, and bone mineral density.  
When a multiple logistic regression analysis was conducted for the two groups, blood pressures, and 
10-meter flat-surface walking were independently related with statistical significance.  
Furthermore, in an example of other hot spring movement facility users, only the heart rate showed 
a significant difference.  From these results it was suggested that, in terms of chronicity and 
long-term effect, the programmed movement practice course using a hot spring suppresses the rise 
in blood pressure while maintaining the musculoskeletal system, especially the volume of the 
skeletal muscles. 
 
Keywords balneotherapy, movement practice in hot spring, long-term care, movement function, 
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